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TMTm CLAIMS 

llie pending imaixiended 

1. (PREVIOUSLY PRESENTED) A tunable laser source ccn^iising 

a widelytunable semiconductor laser comprised of an active region on top of a thick, low 
bandg^p, single common ^veguide layer, wherein both the weguide layer and the active region 
are fabricated between a p-doped region and an o-doped region; and 

an elecno-absorption modulator integrated into the semiconduaor laser, ^rein the 
electro^absorption modulator shaies the waveguide layer widi the semiconductor laser, and die 
waveguide layer is designed to piWe high index tuning efficiency in the laser and good reverse bias 
exnncdon in the modulator. 

2. (ORIGINAL) The tunabb laser source of claim 1, wherem the semiconductor laser 
includes a saii?>led grating back minor, a phase control section, a gab secrion, and a sampled grating 
front mirror. 

3. (PREVIOUSLY PRESENTED) Tte tunable laser source of daim 2, wherein the single 
common waveguide layer is used for the san^led grating back mirror, phase control section, gain 
section, sampled graring front mirror, and mod u la t on 

4. (CANCELED) 

5. (PREVIOLBLY PRESENTED) Hie tunable laser source of claim 1, wherein the 
waveguide layer is a buried heterostructure waveguide that includes offset multiple quantum wdls 
(MQ\(55 that provide die laser's ouqmt, 

6. (PREVIOUSLY PRESENTED) The tunable laser source of daim 1, wherein the 
waveguide layer is a ridge wav^juide that iodudes offset mulriple quanrum wells (hAQW) that 
provide the kser*s output. 
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7. (ORIGINAL) Tte timabJe laser source of claim 1, ^erem die waveguide kyer indudes a 
blockiiig juoaion that blocks ktezal cunent leakagp in the laser and reduces parasitic junction 
capacitance of die xnoduilator. 

8. (ORIGINAL) The tunabk laser source of claim 1, \n^eiTsin the semiconductor laser is 
rapidly tuned over a wide wavelength rai^ by proper adjustmem of control cunenis for the 
mirrors. 

9. (WITHDRAWN) A method for fabricating a tunable laser widi an imegrated modulator, 
compiising: 

(a) perf omilng a first growth step, wherein a buffer kyer, a waveguide kyer, a stop etch kyer, 
an active region, and a terminating kyer aie grown on a semkonductor wafer] 

(b) patterning and etching the terminatmg kyer and active region down to the stop-ecch 
kyer, everywhere except in a gain section of the laser; 

(c) patterning and etching of one or more sets of periodically sampled gratings in one or 
more mirror sections of the laser, 

(<^ performing a second growth step that compktes a vertical stmcture growth of the 
terminating kyer and a contact kyer beneath one or more contacts of the laser; 

(e) isokting sections of the kser from one another, and between the moduktor and the laser, 

(f) patterning die contacts of the laser, removing the coniaa kyer therebetween by etching, 
and metalizing the contacts; 

^ patterning and etchir^ a ridge waveguide stripe down to either the active region or the 
waveguide kyer and; 

(h) cleavingjthe device out of the wafer, and then applying an antireflective coating on at 
least one end of the device. 

10. (WITHDRAWN) The method of claim 9, wherein the kser includes a san^led grating 
back mirror, a phase cormol secdon, a gain section, and a san^led gratii^ front minor. 

IL (WITHDRAWN) The method of claim 9, wherein the waveguide kyer is a sit^ 
common waveguide kyer used for the saii5)led grating back minor, phase connol section, gain 
section, san^)Ied grating front mnror, and modulator. 
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12. (WITHDRAWN) The metbod of claim 9, whexeln the ^vaveguide layer is designed to 
provide high index tuning efficiency mtfa^ reverse bias exrincrion inthe inoduktor. 

13. (WITHDRAWN) The merfiod of claim 9^ 

heteiostrucmre ^waveguide that includes offset muMple quantum Tvells (MQW) that provide the 
laser's output. 

14. (WITHDRAWN) The mediod of claim 9, ^lein the waveguide is a ric^e ^veguide 
that includes offeet multiple quantum wells (MQ^ that provide the laser's output, 

15. (WITHDRAWN) The method of claim 9, wbexem the waveguide layer includes one or 
more blocking junctions that blocks lateral cunent leakage in die laser and reduces parasitic junction 
capacitance of the modulator. 

16. (WriHDRAWN) Tlie method of claim 9, t^dierem the kser is rapidly tunable over a 
wide wavelength xaz^e by proper adjxistment of control cunents for its mirrors. 

17. (WITHDRAWN) An article of manufacture comprising a tunable laser with integrated 
optical modulator fabricated accordiz^ to the method of claim 9. 

18. (WITEiDRAWN) A method for febricating a tunable User with an integrated modulator, 
comprising: 

(a) perf ormix^ a first growth step, wherein a buffer layer, a wav^uide layer, a stop etch layer, 
an active re^n, and a cladding layer are groxm on a semiconductor wafer; 

(b) parceming and selectively etchir^ off of the cladding layer and active region down to the 
stop*etch layer, everywhere except in a gain section; 

(c) panexning and etching of one or more sets of pexiodicalty sampled gratir^ in one or 
more mirror sections of the laser; 

((^ performing a second growth step, wherein an additional growdi of the cladding layer is 
grown to cover one or more periodically sarr5>led gratir^ in the mirror sections; 
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(e) paTOraing aiMi etching a buried 
etched kceiallyto beneath the ^waveguide hyer^ 

(f) perfonning a thiid growth step that completes a vertical structure giowdx of the 
terminating layer and a coritaa layer beneath one or moie coniacts o£ ilie laser; 

^ isolaring sections of the laser from one another, and between the modulator and lie kser, 
(h) patterning the contacts of the laser, lemoving the contact layer therebetween by etching, 

and ny t?1'^T^c the contacts; 

0 cleaving the device out of the Wer, and then applying antirefleciivB coaiir^ on at least 

one end of the device. 

19. (WITHDRAWN) The niethod of cl aiTn 18, herein die laser includes a sampled gratii^ 
back minor, a phase control section, a gain section, and a sampled gratii^ front minor. 

20. (WnHDRAWN) The mediod of dg?m 18, wherein die waveguide layer is a single 
common waveguide layer used for the sampled grating back minor, phase control section, gain 
section, san^d grating front minor, and modulator. 

21. (WITHDRAWN) Hie method of claim 18, wherein the waveguide layer is designed to 
provide high index ^"^^"g efficiency in the laser and good reverse bias extinction in the modulator. 

22. (WITHDRAW^Q The method of daim 18, wherein the waveguide is a buried 
heieiostiucniiB waveguide dm includes offset noultiple quanmm wdls (MQ^ that provide the 
laser's output. 

23. (WITHDRAWN) The method of claim 18, wherein the waveguide is a ridge waveguide 
that inchdes o£feet muh^le quantum weDs that provide the laser's output. 

24. (WriHDRAWN) Hie method of claim 18, -srfierein the waveguide layer inchjdes one or 
more blocking juncdons that bbcks lateral current leakage in the laser and reduces paiasinc junction 
capacitance of the modulator. 
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25. (WITHDRAWN) Tlie method of daim 18, wherein the laser is rapidly tunable over a 
wide wavelength range by proper adjustment of connol currents for its niint>rs* 

26. (WlTHDRAWNj) An ardde of manufacture compiisii^ a tunable laser widi integrated 
optical modulator fabricated accoxding to the mediod of claim 18- 



-6- 

G&C 30794j61-XJS- WO 



PA6E11/24'RCVDAT3Qm4:59:47PM [Eastern StM 



